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DETAILED ACTION 



Specification 

1 . The title of the invention is not descriptive. A new title is required that is dearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Active matrix display device with reflecting layer 
with asymmetrical reflection properties". 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 8-1 1 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claims 8-1 1 appear to be directed to embodiments other than that recited by the 
amended claim 1 , with the result that their limitations contradict those of claim 1 . 

Claim 1 recites that the pixel electrodes are provided on the substrate closer to 
the viewer side, and the switching elements are provided for driving the pixel electrodes 
in the vicinity of the pixel electrodes. Dependent claim 8 further recites that the 
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switching elements are on the substrate more distant from the viewer side. Either the 
switching elements are on the opposite substrate from the pixel electrodes they drive 
(which is not enabled by the specification) or the dependent claim simply contradicts the 
independent claim regarding which substrate the switching elements are on. Claim 8 is 
therefore rejected. 

Claim 1 recites that the reflecting layer is on the substrate more distant from the 
view side and the pixel electrode is on the substrate closer to the viewer side. 
Dependent claim 9 recites that the pixel electrodes double as the reflecting layer, which 
contradicts the limitations of the independent claim. Claims 9-1 1 are therefore rejected. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 2 recites "whose phase ... has asymmetrical curvatures". This is unclear. 
What is meant by "phase" in this context? For examining purpose, it is assumed that 
"shape" is meant instead. 

Claim Rejections - 35 (JSC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-3, 5, 7, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Yoshii et ai, U.S. 2002/0030774 in view of Grupp, U.S. Patent No. 

4,904,060. 

Yoshii discloses [see Fig. 6, etc.] an active matrix display device comprising a 
pair of substrates [1 1 , 24], with one substrate [24] closer to the viewer side and one 
substrate [1 1] more distant from the viewer side; an optical modulation layer [30] lying 
between them; one of a reflective or transflective reflecting layer [1] formed on the one 
substrate [1 1] more distant from the viewer side, wherein the reflecting layer [1] has 
asymmetrical reflection properties [see Fig. 7]. 

Yoshii does not disclose explicitly that there are a plurality of pixel electrodes 
provided on the one of the substrates closer to the viewer side and switching elements 
for driving the respective pixel electrodes, provided in the vicinity of the pixel electrodes. 
Yoshii does disclose [paragraph 0084] an active matrix mode using thin-film transistors 
or diodes (switching elements), but does not disclose on which substrate they would be. 

Grupp does disclose [see Fig. 2] for an analogous LCD, a plurality of pixel 
electrodes [5] provided on the one of the substrates closer to the viewer side and 
switching elements [col. 4, lines 40-57] for driving the respective pixel electrodes, 
provided in the vicinity of the pixel electrodes. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to place the pixel electrodes and the 
switching elements on the opposite substrate from the reflecting layer, motivated by 
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Grupp's teaching that it is a manufacturing advantage to be forming the switching 
elements and pixel electrodes on a surface which is planar rather than rough [col. 6, 
lines 13-23] and this allows greater freedom of choice in the characteristics of the 
reflector-diffuser, which can increase the brilliance of the cell [col. 7, lines 20-25]. Claim 
1 is therefore unpatentable. 

Yoshii discloses [see Figs. 1-5] that a cross section of the reflection layer has a 
corrugated surface whose shape from a light-entering direction to a light-receiving 
direction has asymmetrical curvatures with respect to a normal to the substrate, so 
claim 2 is also unpatentable. There is [see Fig. 8] an insulating layer [33] underlying the 
reflecting layer [35], the insulating layer provided with a corrugated surface, to form the 
corrugated surface of the insulating layer. Yoshii may or may not disclose that the 
corrugated surface is made by stamping; this is a product-by-process limitation, so that 
the claim is only limited to the structure implied by the steps [see MPEP 21 13], and the 
structure is the same with or without the step of stamping. Claim 13 is therefore 
unpatentable as well. As can be seen clearly in Figs. 2 and 9, a curve of a cross 
section of the reflecting layer comprises two curves having different curvatures from 
each other, so claim 3 is also unpatentable. Yoshii discloses [paragraph 0084] the 
switching elements being thin film transistors or thin-film diodes (nonlinear two-terminal 
elements), so claims 5 and 12 are also unpatentable. Yoshii discloses a color filter [14] 
on the substrate farther from the viewer side, so claim 7 is also unpatentable. 



Application/Control Number: 10/627,890 Page 6 

Art Unit: 2871 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshii et 
ai, U.S. 2002/0030774 in view of Grupp, U.S. Patent No. 4,904,060, and further in view 
of Takatsuka, U.S. Patent No. 6,421,106. 

Yoshii does not disclose that a maximum tilt angle of the curvatures is 30°. 
Instead, Yoshii discloses [paragraphs 0021-0022] that the tilt angle is preferably 
between 4° and 35° in view of the observers' normal viewing angle toward the display 
surface of the LCD (so the maximum tilt angle is 35° rather than 30°). Takatsuka 
discloses [col. 3, lines 45-60], for analogous divots in an analogous reflector, that the 
maximum tilt angle should be 1 8°, teaching that for larger angles the angle of 
divergence of reflected light increases excessively and the reflection intensity drops, 
leading to unsatisfactory brightness. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use a maximum tilt angle below 30°, motivated 
by this teaching of Takatsuka. Also, from the discussion of Takatsuka, it is clear that 
the maximum tilt angle is a result-effective variable (affecting the brightness, reflectivity, 
and divergence of reflected light) whose optimization would be obvious to one of 
ordinary skill in the art at the time of the invention. Claim 4 is therefore unpatentable. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshii et 
ai, U.S. 2002/0030774 in view of Grupp, U.S. Patent No. 4,904,060, and further in view 
of Yamazaki et ai., U.S. Patent No. 6,362,866. 

Yoshii and Grupp are silent on the structure of the TFTs. Yamazaki discloses an 
inverted-staggered shape for TFTs. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use an inverted-staggered shape for the TFTs, 
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motivated by Yamazaki's teaching that the number of masks is small and the mass 
production performance is excellent for such a structure [col. 7, lines 55-59]. Claim 6 is 
therefore unpatentable. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on (571) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Andrew Schechter 
Patent Examiner 
Technology Center 2800 
26 October 2004 



